IR Thermography has been widely used to measure air temperature in many application fields. Usually screens or targets are located in the region of interest in such a way to minimize the perturbation of the flow under investigation. In this work, this technique is applied to map the air distribution inside the cold curtain of an open refrigerated display cabinet (ORDC). The performances of the commonly used black cardboard and a net-screen are studied in different conditions by a CFD analysis. Experimental measurements are carried out on the cold curtain, both with the cardboard and the net-screen. The comparison of results is reported.
Introduction
Air temperature measurement by IR thermography is a well known topic, and many works can be found in literature. We can consider two main applications: local measurements, oriented to obtain quantitative information, and temperature distribution mapping, aimed at achieving qualitative information.
In [1] , the local air temperature was measured by means of an aluminium case, which was supposed to be in thermal equilibrium with the air. The target had a low emissivity frame, and a central cavity. The reflector allowed accounting and compensating for the overall reflected IR radiation coming from the surroundings. The central cavity, observed by the IR camera, worked as a black body providing the air temperature. A similar approach was used in [2], for indoor local air temperature measurements in a laboratory, in a garage, and in a subterranean structure. The discrepancy between IR thermography and temperature probes was less than 0.4°C. In these cases, the attention was mainly drawn to the measurement accuracy to the detriment of the spatial resolution, due to the target encumbrance. Indeed, to this purpose, the target has to provide local detailed information about the reflected and emitted IR radiation, thus requiring for each measurement point both a reflective and high emissive reference.
Instead, mapping the air temperature distribution requires high spatial resolution data, therefore uniform screen are usually used. In [3], a scenery paper was used to qualitatively analyse the temperature distribution produced by a commercial air curtain device. A numerical parametric study, based on different variables like door height, temperature difference between two compartments, initial angle and velocity of the jet, was carried out and experimental data showed a good agreement with the expected behaviour. In [4], a black cardboard was used in an ORDC to validate the temperature field predicted by a CFD model. The infrared temperature readings were calibrated by nine thermocouples located on the surface of the flat plate with emissivity of 0.96. The field data comparison showed a good ''global'' agreement, i.e., the authors demonstrate that the air curtain was fairly effective in maintaining the temperature inside the display case over an acceptable range. In [5] , air temperature was measured with an infrared camera and a measuring screen placed in the airflow, close to a low-velocity diffuser in displacement ventilation. The purpose of this study was to conduct a parameter and error analysis of the proposed whole-field measuring method. A model of the energy balance, for a solid measuring screen, was used for analyzing the influence of different parameters on the accuracy of the method. Assuming negligible the effects of the lateral heat conduction, the authors considered the effects of the radiation and suggested, as a compromise to reduce the measurements errors, the use of a two-material screen with high emissivity on the surface facing the IR camera and low emissivity on the other side (for instance using paper and a glossy aluminium layer). In such a way, while the effect of the surrounding radiation is reduced, the in-plane thermal conductivity is increased thus causing the deformation of the temperature distribution.
Summing up, the choice of the screen is a crucial point to obtain reliable results. A good screen should be the best compromise between the following main requirements:
1. heat conduction between the measurement points on the screen surface (that is the in-plane thermal conductivity) must be low to ensure a good spatial resolution; 2. radiative heat flux must be negligible in order to account only for the convective heat exchange, thus requiring a low emissivity value; 3. emissivity must be high to reduce the amount of reflected radiation hitting the IR detector so that minimizing the measurement error.
In this work, the use of a plastic net with aluminium targets is proposed. One side of the target was blackened to meet point 3, and the other was left reflective to meet point 2. The use of a net with thin plastic wires allowed fulfilling
